The ''in vitro'' antibacterial activity of ethanol extract of propolis (EEIP) from Urmia, Iran was investigated against three prevalent species of fish bacterial pathogens including: Aeromonas hydrophila LMG 3770, Yersinia ruckeri LMG 3279 and Streptococcus iniae LMG 14520. In this study two standard susceptibility testing techniques (Micro-broth dilution method and Agar-well diffusion method) were used to evaluation of the antibacterial activity of EEIP against the mentioned micro-organisms. Also the chemical composition of propolis was determined by the method of Gas chromatography-mass spectrometry (GC-MS). Twenty-six compounds were identified by gas chromatography-mass spectrometry analysis. Results showed Chemical composition of EEIP contained significant amounts of flavonoids, Sesquiterpenes -mainly Eudesmol and Caryophyllene oxide -aromatic acid, and low amounts of aldehydes and triterpens. Furthermore the ethanol extract of propolis inhibited the growth of all examined micro-organisms with the highest antimicrobial activity against Gram-positive bacteria Streptococcus iniae. Ethanol did not influence the antimicrobial effect of EEIP. These antibacterial properties would warrant further studies on the clinical applications of propolis in aquaculture field.
INTRODUCTION
Fish are susceptible to several bacterial infections, mainly when reared in high densities conditions. Diseases outbreaks are responsible for elevated mortality rates and decrease of the productivity efficiency, causing high economic losses to the fish farmers (12) . The use of antibiotics is the main treatment applied to control bacterial illness in fish farms. In order to the use of a wide variety of antibiotics, aquaculture has been implicated as potential environment to the development and selection of resistant bacteria and a source of these pathogens to other animals and humans (6, 12) . For instance, the development of antibiotic resistance was reported in Aeromonas hydrophila, A. salmonicida, Edwardsiella tarda, E.
icttaluri, Vibrio anguillarum, V. salmonicida, Pasteurella piscida and Yersinia ruckeri (25) . The repetitive use of antibiotics in different fields (veterinary and human medicine) improves the emergence and occurrence of the resistance phenomenon in pathogenic bacteria. Some fish bacterial pathogens are also associated to diseases in humans (zoonotic or food borne diseases), making the aquaculture products as a potential risk to the customers (6) . Regarding the problem of Tukmechi, A. et al.
Antibacterial activities of propolis against fish pathogenic bacteria microbial resistance, there is an urgent need to establish the rules for the rational use of antibiotics and the discovery of new drugs and alternative therapies to control bacterial diseases in aquaculture field. Owing the ability to synthesize many different substances, the propolis is one of the top richest sources of new drugs (1, 11) . It is showed that ethanol extract of propolis has a high potential as an alternative source of antibacterial compounds (2, 3, 4, 5, 13, 19, 20, 22, 33) .
Propolis (bee glue) is a resinous hive product collected by honeybees (Apis mellifera carnica) from various plant sources and is used to seal holes in their honeycombs, smooth out the internal walls and protect the entrance against intruders (7).
Propolis is a very complex mixture and, in general, it is composed of 50% balsams and resins, 30% wax, 10% essential oils, 5% pollen and 5% of various other substances like sugars, vitamins, etc (16, 30) . Bees modify propolis by -glucodiases, Therefore, the aim of the present study was to investigate the in vitro antimicrobial activity of ethanol extract of propolis from
Iran against three fish pathogenic bacteria that are often the cause of bacterial diseases in aquaculture.
MATERIALS AND METHODS

Propolis samples
Crude propolis samples were collected from honey bee, (3, 33) .
Gas chromatography-mass spectrometry (GC-MS)
A Finigan gas chromatography (Thermofinigan, USA) way, contains low relative error (not higher than 5%) (15, 22) .
Bacterial strains
The following micro-organisms were used in this study to test antimicrobial activity of propolis: Aeromonas hydrophila LMG 3770, Yersinia ruckeri LMG 3279 and Streptococcus iniae LMG 14520. All micro-organisms were provided by Belgian Co-ordinated Collections of Micro-organism, Belgium.
All bacteria were cultured for 18 h at 28 °C in brain heart infusion broth (Merck, Darmstadt, Germany) and used as inoculums.
Susceptibility tests
The following methods were used to evaluate the activity of the EEIP. All tests were repeated three times, using an 80% ethanol solution without propolis as a control to test the inhibitory effect of the solvent.
Micro-broth dilution method
Minimum inhibition concentrations (MIC) of EEIP against the tested pathological bacterial strains were determined using micro-broth dilution method (26) . 
Agar-well diffusion method
Antibacterial activities of EEIP were tested by agar-well diffusion method. Besides, the antimicrobial activity of EEIP was compared with antibiotics (enrofloxacin and gentamycin).
Petri dishes with 10 ml of Mueller-Hinton agar were prepared, previously inoculated with 0.1 ml of a 24 h broth culture of test bacteria. Three wells (6 mm) were made and filled with 50 l of the ethanol extract. The inoculated plates were incubated for 24 h at 28°C. After incubation, the diameter of the inhibition zone was measured with calipers (14) .
Statistical Analysis
All the statistical analyses were performed by the SPSS 11.0 (SPSSFW, SPSS Inc., Chicago, USA) statistical package. 1 Values expressed are averages of three replicates. 2 1= 50,000 g/ml, 2= 25,000 g/ml, 3= 12,500 g/ml, 4= 6,250 g/ml, 5= 3,125 g/ml, 6= 1562.5 g/ml, 7=781.25 g/ml, 8= 390.62 g/ml, 9= 195.31 g/ml, 10= 97.65 g/ml, 11= 48.82 g/ml and 12= 24.41 g/ml. 
RESULTS
In vitro,
